Variation in Adh and aGpdh-1 gene frequencies has been used to check for microdifferentiation in Spanish samples of Drosophila melanogaster inside and outside a wine cellar. Flies were collected after vintage and after overwintering respectively; within each period samples were taken on up to five consecutive days each month.
Introduction
When collecting flies in nature drosophilists have often assumed that flies obtained from a given restricted area are members of a single panmictic unit. There is, however, some experimental evidence which does not support this assumption. In fact, Wallace (1966) detected some microdifferentiation in tropical populations of Drosophila melanogaster when studying lethal allelism. Krimbas and Alevizos (1973) also found evidence for spatial mierodifferentiation in a Greek population of Drosophila subobscura when using inversion polymorphism as a genetic marker and so did Cabrera et al. (1985) in that same species when using the Adh locus as a marker. When cellar populations of DrosophUa melanogaster are considered, the cellar population is often thought to be a single panmictic unit. One of the major features differentiating the cellar and its surroundings is the concentration of ethanol fumes; being ethanol fumes a possible selective agent to maintain Adh polymorphism, different authors have compared samples taken inside and outside the cellar and contradictory results have been reported (Briscoe et al., 1975; McKenzie & McKechnie, 1978) .
In our previous collections of flies in Spanish cellars (Aguadd & Serra, 1980) , a general feature emerged, namely their environmental heterogeneity, which made us think of a possible microdifferentiation inside the cellar. We have therefore tried to detect microdifferentiation both inside and outside the cellar in two periods of the )'ear thought to be important for population structure -after vintage and after overwintering. To trace microdifferentiation we have chosen two enzyme loci -Adh and c~Gpdh-1 -, both because of their differential relationship to ethanol and their different degree of association with inversion In(2L)t. In addition, a polygenic trait -maximum wing length -was studied (data will be published separately).
Material and methods
A cellar located some 70 km northwest of Barcelona -"Cooperativa Vinicola d'Art6s" -was chosen for its environmental heterogeneity and the relative high frequency of the slow allele of Adh found in its populations (Aguad6 & Serra, 1980; " Serra & Aguad6, 1982) . Samples were taken in two different periods -after vintage and after overwintering -. Within each period samples were taken during up to five consecutive days each month (early October, November and December 1979 and early June and July 1980 for the second). Each day flies were collected at different sites inside and ouside the cellar. Initially flies were taken at a filtering machine (ma), near the grape press (pr), on pomost (remains of pressed grapes) outside the cellar (po) and on pomost kept in a small building close to the cellar itself (pi). Some of these locations had to be changed during the project because no flies could be collected on them. A new sampling location was added in exchange -a leaking barrel (ba). In December due to general scarcity of flies, samples were collected on a single day. Flies were caught directly with a sucking device. No traps were used in order to avoid disturbance of microdifferentiation.
Specimens were classified upon arrival at the laboratory. Whenever possible the number of Drosophila melanogaster individuals analyzed per location and date was eightY, although this number could not always be attained. Males were used preferentially and females were only added to the sample whenever necessary to achieve the aimed sample number (homogeneity of gene frequencies between both sexes has been previously proven for both enzyme loci). Wild caught males or females were electrophoresed on starch gel and their genotype tor Adh and aGpdh-I established by differential staining of the gel (Ursprung & Leone, 1965; Grell, 1967) .
Results and discussion

Genotypic frequencies
Genotypic frequencies were obtained directly from electrophoretic patterns of Adh and o~Gpdh-1 (Table 1). Goodness-of-fit to random-mating proportions was tested for each locus independently (chisquared values given in Table 2 ). ForAdh, seven tests out of fifty-four show a significant departure from equilibrium and for otGpdh-1 five out of fiRy-four.
Within the significant cases there is no regularity for any particular location or date.
When data from different panmictic units are pooled, an excess of homozygotes is expected (Wahlund's effect). Genotypic frequencies from samples obtained each day in different locations of the cellar were pooled and the pooled data tested for a possible departure from Hardy-Weinberg equilibrium. Only four of the eighteen tests performed for Adh evidenced a significant excess of homozygotes and only two out of eighteen did so for aGpdh-1 (Table 3) . In all cases the excess of homozygotes can be explained by a significant departure from Hardy-Weinberg equilibrium from at least one of the pooled sets of data. One could therefore talk of a generalized absence of Wahlund's effect, which could be considered as a first indication of the cellar being a single panmictic unit as far as the two loci studied are concerned.
Gene frequencies
More than 4500 flies were assayed for Adh and e~Gpdh-1 from collections made in 1979 and 1980.
Gene frequencies for each collecting day and site are given in Table 1 .
Homogeneity of gene frequencies for samples collected each month was tested by means of a nonbalanced analysis of variance with the two variable site and data fixed (BMDP, 4V). No significant influence either of site or date was observed (Table 4) , which would rule out any microdifferentiation in the population. In December, homogeneity of gene frequencies has been assessed by means of a X z test (for Adh x 2 = 0.57, for aGpdh-I X 2 = 3.22). When considering Adh, this homogeneity of gene frequencies for sites inside and outside the cellar and both for vintage and non-vintage periods would be in agreement with data by McKenzie and McKechnie (1978) and by Oakeshott and Gibson (1981) . These authors did not find any difference in gene frequen- side the cellar, although they observed a significant difference in ethanol tolerance. In contradiction, Briscoe et aL (1975) found that the frequency of the slow allele of Adh is higher in a neighbouring population than in the cellar. This very homogeneity allowed us to pool the data and estimate mean gene frequencies for each month (Table 5) . Variation in otGpdh-1 throughout the year can be considered random, (x~ = 3.948). For Adh, however, there are significant differences not only when a general test yearround is performed (X24 = 72.428) but also when any two consecutive sampling months are compared -except November vs. December - (Table 6) homogeneity of gene frequencies for Adh and uGpdh-1 when surveying a North American population for a period of two years. One should point out the existence of a strong association of alleles Adh s and o~Gpdh-I F with inversion In(2L)t and also some relevant differences between North American and Spanish cellar The assumed association between In(2L)t and Adh s renders us unable to attribute the observed seasonal changes in the frequency of Adh either to the locus itself or to the inversion. The absence of a similar cyclical change in the frequency of o~Gpdh-1 F, which also shows association with the inversion and which is located within the inversion, does not help at all. The reason is first that the association with the inversion is weaker and second that the frequency of otGpdh-I F is higher. Both these circumstances make that the frequency of otGpdh-I F does not follow the frequency of inversion In(2L)t.
